Shigella spp. are an important cause of gastrointestinal illness in the United States, with an average of over 12,000 isolates reported to the Centers for Disease Control, Atlanta, Ga., each year (3) . Virulence is dependent on the ability of the organisms to invade intestinal epithelial cells, multiply within these enterocytes, and cause an inflammatory response. Sereny was able to demonstrate these properties by inoculating the conjunctival sac of a guinea pig with pathogenic strains, producing a purulent keratoconjunctivitis associated with invasion of corneal epithelial cells and infiltration with polymorphonuclear leukocytes similar to that seen in intestinal lesions caused by shigellae (9, 17) . This same response has been shown to occur with strains of Escherichia coli associated with outbreaks of dysentery (4) . Whereas the Sereny test has been instrumental in identifying pathogenic shigellae and enteroinvasive E. coli, the test is not without problems. Guinea pigs are expensive, animal facilities are required, and the test is subject to variability. The availability of a good screening assay for invasive isolates would facilitate further epidemiological studies of both Shigella spp. and enteroinvasive E. coli (22) .
Invasive strains of Shigella (6, 14, 15, 19) and enteroinvasive E. coli (6, 7) strain. The probe is part of a 6-kilobase fragment ligated into pHC79 to form plasmid pSF55. The DNA probes were isolated by digestion with appropriate restriction enzymes, preparative gel electrophoresis, and electroelution and were labeled by nick translation with [a-32P]dATP (New England Nuclear Corp., Boston, Mass.) (10) . For colony hybridization assays (11) with the DNA probes, the inocula used in the Sereny tests were spotted directly onto sterile nitrocellulose filters on L-agar plates. Filters were also prepared for an additional 61 gram-negative clinical isolates of 14 different bacterial species (Table 2) . Filters were prepared and hybridizations were conducted under high-stringency conditions as described by Moseley et al. (11) , with results visualized by autoradiography. Plasmids were extracted (1) from all Shigella and E. coli strains and visualized on a 0.7% agarose gel. Plasmid sizes were determined by using marker plasmids of known sizes.
The two DNA probes produced identical results. All 20 Sereny-positive Shigella strains hybridized with both DNA probes for a sensitivity of 100% (Table 1) . Of the 22 Sereny-negative Shigella strains, 20 were also probe negative (91% specificity). All 19 Sereny-positive E. coli strains were probe positive; 9 of 10 Sereny-negative strains were probe negative. Of the 32 Sereny-negative strains, 5 had a plasmid of .120 megadaltons. The three strains that were Sereny negative but probe positive were among these five; there was a highly significant association between the presence of a large plasmid and hybridization with the DNA probes among Sereny-negative Shigella and E. coli strains (P = 0.002; Fisher exact test). For selected strains we were able to demonstrate that loss of this large plasmid correlated with loss of a positive probe result. Neither probe hybridized with isolates of any of the other bacterial species tested or with E. coli strains other than those previously identified as enteroinvasive ( Table 2) .
The two probes did not hybridize with each other on Southern blots (21) (Fig. 1) , suggesting that they identified distinct regions of the invasiveness plasmid. Both of the regions identified by the probes appear to be necessary for invasiveness, as all strains that were Sereny positive hybridized with both probes. However, there was a small group of large-plasmid-containing strains that hybridized with the probes but did not cause keratoconjunctivitis in guinea pigs. This may reflect false-negative Sereny test results, but every effort was made to standardize our assays, with multiple animals inoculated with each strain. It appears more likely that the DNA probes correctly identified an invasiveness plasmid in these strains but that strains were missing dther critical plasmid or chromosomal loci necessary for virulence (13) .
The one E. coli strain that was probe positive but negative in the Sereny test had been identified as Sereny positive when originally isolated in Sao Paulo; loss of invasive ability appears to have occurred between initial isolation and testing in our laboratory. In the one field study that has been reported with the probe described by Boileau et al., there was an exact correlation between probe and Sereny test results with fresh clinical isolates (18; T. Pal, P. Echeverria, D. N. Taylor, 0. Sethabutr, and S. Hanchakay, Letter, Lancet ii:785, 1985). However, false-positive results were noted when laboratory-derived strains were tested (O'Brian et al., Lancet i:702). These data support the idea that during storage or passage strains undergo internal deletions or other changes that render them noninvasive (16) . Whereas it should be recognized that these probes may give occasional false-positive results, they appear to be valuable tools for identifying invasive Shigella and E. coli strains based on
